Highlights 1 2 • Sleep deprivation impairs Wallerian degeneration in fruit flies.
Stat92E. Conversely, these markers were inhibited in sleep-deprived flies. In mammals, 30 microglia perform many of the engulfing functions that are attributed to ensheathing glia in flies 31 [6, 13] , and multiple lines of evidence suggest that microglia are regulated by sleep state.
sleep and Wallerian degeneration are disrupted in old flies, raising the possibility that restoration of sleep in old animals could protect against age-related decline in glial function [8, 36, 40] . The 23 identification of sleep-dependent changes in the function and morphology of ensheathing glia 24 will facilitate studies of the effects of sleep on glial function in aging and disease models.
Materials and Methods

2
Fly stocks and maintenance: Flies were reared and maintained on a 12:12 light-dark cycle in 3 humidified incubators at 25°C and 65% humidity (Percival Scientific, Perry, IA, USA). The 4 following fly lines were obtained from the Bloomington (BL) Stock Center: UAS-mcD8GFP 5 (P{10XUAS-IVS-mCD8::GFP}; BL#32186 [41] ; Repo-GAL4 (P{GAL4}repo/TM3, Sb1}; BL#7415; 6 [19] ), Stat92e-dGFP (P{10XStat92E-DGFP}; BL#26199; [21] ), OR22a::GFP (Or22a-7 Mmus\Cd8a.GFP}; BL#52620 [42] . The background control line used in this study was w 1118 8 (BL# 5905; [43] ) and all experimental stocks were either generated in this background or 9 outcrossed to w 1118 for at least six generations prior to analysis. Mated females were aged for 10 2-4 days in standard vials prior to the experiments.
12
Sleep deprivation: Axotomized and intact control flies were sleep-deprived in groups of 8-10 13 flies in housing vials mounted on a vortexer (Scientific Industries, Inc, Vortex Genie 2, #SIexperiment, as previously described [44, 45] . Sleep deprivation began following axotomy and recovery at ~ZT8. During sleep deprivation, flies were maintained on a 12:12 hr light:dark cycle 18 at 25°C. Undisturbed control flies were maintained under identical conditions in the absence of 19 vortexing.
21
Gaboxadol treatment: Gaboxadol (4, 5, 6, pyridin-3-ol hydrochloride, 22 THIP hydrochloride; Sigma Aldrich, St. Louis, MO, USA, # T101) was dissolved in dH2O at 1 23 mg/ml, then mixed to 0.01 mg/ml in cooled, standard fly food (Bloomington Formulation, Nutri-24 fly, #66-113, Genesee Scientific, San Diego, CA, USA), as previously described [16, 46] .
25
Axotomized and intact control flies were placed on gaboxadol-laced food immediately following 26 axotomy, where they remained on a 12hr light/12 hr dark cycle at 25°C for the duration of the 27 experiment.
29
Immunohistochemistry and imaging: Brains were dissected in cold phosphate buffer solution #draper, AB_2618105, Developmental Studies Hybridoma Bank), for 48 hr at 4°C with rotation.
1 After 3 10-min washes in PBT at RT, the brains were incubated with secondary antibody for 90 2 min at RT: (Alexa Fluor 555 donkey anti-mouse IgG, Invitrogen, Carlsbad, CA, USA, #A31570), 3 and then washed three times (30 min each) in PBT, followed by a final overnight wash in PBT.
4
Brains were mounted in Vectashield (H1000, Vector Labs, Burlingame, CA, USA). Fluorescence 5 images were acquired on a Nikon A1 laser-scanning confocal microscope. Brains were imaged 6 using the 561 nm and 488 nm lasers sequentially, with imaging settings (e.g., laser power, gain, 7 and zoom) kept constant throughout the entire experiment. Image stacks were acquired using 8 the ND Sequence Acquisition function, imaging from the above to below the antennal lobes 9 using a 2-μm step size. 2) was performed by generating a maximum intensity projection of the OR22a-label neurons 13 and quantifying the sum GFP intensity in each of the three regions of interest (ROI): antennal two approaches. The first quantification method using a standardized ROI of the outer antennal 18 lobe region (minus background measurement) from a single z-slice, was performed using FIJI 19 as previously described [12, 47] . A second measurement was performed by generating a sum of 20 maximum intensities from the antennal lobe stack, and then quantifying the integrated density 21 measurement of entire antennal lobe as an ROI, again using FIJI. Statistical comparisons were determined by one-way or two-way ANOVA with Tukey's correction for multiple comparisons, 23 using the InStat software (GraphPad Software v.6.0). The two-tailed P-value for significance 24 was P<0.05. "n" refers to the number of biological samples tested, unless stated otherwise. 
